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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the apphcant regards as his invention. 

Claims 14-23 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Regarding claim 14, in the phrase "a set of introducing an impurity" (line 3) "a set of is 
erroneous. The change to "a step of would be acceptable, see the specification (p.4, line 17). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale ia this country, more than one year prior to the date of application for patent in the United States. 

Claims 14, 15, 18, 19 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kubetal (6,555,451). 

Regarding claim 14, Kub et al disclose an impurity introducing method which 
comprising: a set of introducing an impurity selected from a group consisting of B, As, P, Sb and 
In (Figure 1, reference 16) into a surface of a semiconductor subsfrate (Figure 1, reference 18); 
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and a step of radiating inactive plasma to the surface of the semiconductor substrate after the 
impurity introducing step (column 7, lines 33-49). 

Regarding claim 15, Kub et al disclose wherein the step of radiating the plasma includes 
a step of radiating plasma such that the impurity possesses a desired impurity profile in the 
semiconductor substrate (column 7, lines 33-49). 

Regarding claim 18, Kub et al disclose wherein the step of radiating the plasma includes 
a step of radiating plasma which contains hydrogen (column 7, lines 33-49). 

Regarding claim 19, Kub et al disclose wherein the step of introducing the impurity 
includes a plasma-doping step (column 7, lines 33-49). 

Regarding claim 21, Kub et al disclose wherein the step of introducing the impurity 
includes a gas-doping step (column 2, lines 36-67 thru column 3, lines 1-4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kub et 
al (6,555,451) in view of Nishikawa et al (6,890,605 B2). 

Kub et al disclose all above claimed subject matter except wherein the step of radiating 
the plasma includes a step of radiating plasma which contains at least one kind of rare gas 
element (claim 16) and wherein the step of radiating the plasma includes a step of radiating He 
plasma (claim 17). 
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Nishikawa et al disclose the step of radiating the plasma includes a step of radiating 
plasma which contains at least one kind of rare gas element (column 3, lines 1-11) and wherein 
the step of radiating the plasma includes a step of radiating He plasma (column 3, lines 1-11). 

It would have been obvious, at the time the invention was made, for one having ordinary 
skill in the art, to modify Kub et al with the teachings of Nishikawa et al, for the purpose of using 
rare gas plasma in order to irradiate a substrate. The use of noble gas plasma is well known in 
the art for irradiating, radiating or illuminating substrates in semiconductors. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kub et al 
(6,555,451) in view of Koh et al (US 2005/0250317). 

Kub et al disclose the above independently claimed subject matter but fail to disclose the 
step of introducing the impurity includes an ion-implanting step (claim 20) 

Koh et al disclose wherein an ion-implanting step as an alternative for doping, see pg.l4, 
paragraph 0260. 

It would have been obvious, at the time the invention was made, for one having ordinary 
skill in the art, to modify Kub et al with the teachings of Koh et al, for the purpose of introducing 
impurities using ion implantation as alternative to diffusion or plasma doping because such usage 
is conventional and an obvious alternative as supported by Koh et al. 

Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kub et 
al (6,555,451) in view of Momose et al (US 2005/0224898 Al). 

Kub et al disclose the above independently claimed subject matter however, Kub et al 
does not disclose the impurity profile in which the impurity concentration at a depth position of 
4nm is set to 1/10 or more of the impurity concentration on a surface of the semiconductor 
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device (claim 22) and the impurity concentration at a depth position of 7nm is set to 1/100 or 
more of the impurity concentration in the surface of the semiconductor device (claim 23). 

Momose et al disclose the impurity profile in which the impurity concentration at a depth 
position of 4nm is set to 1/10 or more of the impurity concentration on a surface of the 
semiconductor device (pg.4, paragraph 0086; Figure 2) and the impurity concentration at a depth 
position of 7nm is set to 1/100 or more of the impurity concentration in the surface of the 
semiconductor device (pg.4, paragraph 0086; Figure 2). 

It would have been obvious, at the time the invention was made, for one having ordinary 
skill in the art, to have modified Kub et al as suggested by the teachings of Momose et al, for the 
purpose of selecting the claimed impurity profile in the above invention, namely the claimed 
concentration versus depth, since such is conventional and obvious as evidenced by Momose et 
al to obtain source/drain regions of desired doping profile. Additionally, regarding the claimed 
ranges in question, "where the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." In re AUer, 
220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). In the case where the claimed ranges 
"overlap or lie inside ranges disclosed by the prior art" a prima facie case of obviousness exists. 
In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990). Similarly, a prima facie case of obviousness exists where the 
claimed ranges and prior art ranges do not overlap but are close enough that one skilled in the art 
would have expected them to have the same properties. Titanium Metals Corp. of America v. 
Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica D. Harrison whose telephone number is (571)272-1959. 
The examiner can normally be reached on M-F 7:00am-3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr. can be reached on 571-272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Monica D. Harrison/ /TuanN. Quach/ 

Examiner, Art Unit 2813 Primary Examiner, Art Unit 2826 

mdh 

July 17, 2008 



